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SPATIO.TEMPORALANALYSISoFINDUSTRIALCLUSTERS
- A CASE OF MADHYA PRADESH
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ABSTRACT:ThepurposeolthisstudyistopLovidespatialanalysisofindustrial
clusters by identilying th";;;J, then' io ctiscuis the spaiio-temporal evolution and

r"gi"r.f t,tr"ure ol industrial clusters in Madhya Pradesh'

INTRODUCTION

Spatial clustering of industrial activities' in

a t'ew pockets of a region, has b.een very

signiticant aspoctof modern industrial devel-

of,ment. Suchconcentrations not only mini-

mize the locarional coss (Weber, L909; hsch'

1940; Isard, 1956) in the beginning, but also

mobilize the infrastructural bases' encourage

"ffi"i"n"y 
and augurbctrcrmentattllc rcgional

level.The agglomeration and continuous cm-

bristl ing of industries, which are spre-ad over

a spa"e *ith developed industrial infrastruc-

tures,may be identified as industrial clusters

(Perroux, 1-950; Boudcville, 1961; Klaassen'

i lOZl. Whe n cl ustering o f manutttcturing. u.nio

isfunctionally as well asspatially interlinked

it in"f, ottl.r,ihey torm an industrial complex

(Hansen, 1972; lsatd' 1960)'The modern

ion."p, of industrial development has to be

uiewei not only tiom the procluction and

employment perspective, but also from the

trrrg., p.t.pectiue of social goals and spatial

pni.tning'of human activities in general

ituti.t ru, IOz1). Such integrated industrial de-

ielopment miry ue achievecl with the setting

up oi o few nuileus plants preferably in the

backward regions (Isard, 1960) to generate

many ancillaries and sntitll unis nearby' More-

over, the nucleus plants ensure awidely spread

pattern of the evolution of industrial land-

..rp., the formation of industrial pattering

ancl creation of industrial complexes and re-

gions in the development of an industrialized

economy of the countrY.

This study is primarly based on secondary

clatawith a fewprimary data available during

the survcy of industries as field chcck' The

secondary data are obtlained from the census

records and published reports available from

the offices of Madhya Piadesh, Directorate

of tndustries as well as Directorate of Eco-

nomics and Statistics, BhoPal'

TI IE STUDY AREA

Mir<lhya Pradesh (18" - 26'N and 74o15' - 84"

ii'ei,a socially and economically backward

surtc, iies in the central part of India' It has a

vast and varied pattern of resources in forqst'

alriculture, miniral and power' The ranges of

niountains and tfuce river systems, viz, Gtnga'

Narmada and Mahanadi create the hydel power

potential in the state'Tropical monsoonal cli-

,nut. ,.u.ols vast and varied forest re-

,our."r. tutony agricultural raw materials like

cotton, sugarcane etc' andlivestock products

tavour the agro-based industries' Three ther-
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mal power plants, i.e., Korba, Amarkantak
and Satpura and three hydcl power houses
namely Gandhi Sagar, Rana Pratap Sagar and
Jawahar Sagar are generating excess electric-
ity in the stzrte. The state is served with three
different railways - western, central and south-
eastern-covering a total length of 5713 kms.
alongwith the total metalled road length of
71648 Kms. in 1986.Thus, Madhya Pradesh
predclminantely anagrarianand rural state, has

vast nittural resources lbr the tuture industrial
development.

DELIMITATION OF INDUSTRIAL
CLUSTERS

The identitication of industrial cluster is a

diiTicult task. Pounds (1951), Buchanan (1951)
and Jarrett (1977) have much discussed this
difliculty. The conccptof industrial location
and concentration was initiated by Weber (1929)
and then tbllowed by other economisLs like
t-osch ( 1 940), Hoover ( 1 948), Greenhut ( 1956)
and lsard (1956). Thcy discussed theagglom-
eration economies which exerted a positive
int'lucnce on the industrial clustering. Isard
(1960) made a morc comprehensive attempt
1o discuss the industrial complexes and also
analysed it as a parameter of growth of the
region. Klaassen (1967) has adopted his well
known attraction theory-a theory of inter-in-
dustry relations -for the selectionof bundles of
industries. Pelcr (1972) made studies on in-
dustrial comple x by means of geometric pro-
gramming.

A I'ew remarkable works have been done by
geographers in the lleld of industrial com-
plex. Britton (7961), Logan (1966), Karaska
(1969), Richter (1.970), Steed (1970) and
Townroe (7970) attempted to identily rhe
structure and functions of the complexes.
They have stressed thcrole of linkage in the
development of industrial complex.Luttrel
(1972) adopted industrial complex asa thctor
of measurcment fbr the growth of aneconomic
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region. The swedish school is dominated by
Hagerstrand (1967), Warneryd (1968) and
Tornqvist (1970). Taylor's (1969) seed-bed
Growth Theory explains that the majority of
small companies tends to locate in the vicinity
of existing industrial concentrations.

Among recent contributers, the work of Barff
(1987), Benton (1988), Willmore ( 1939) and
Warner (1989) are remarkable which are
foc:used on the clustering trend of industries in
diffcrent areas. Richter (1988) demarcated '
Industrial Park ' in the case of soulh-eastern
Wisconsin. Auty (1990) has shown the impact
of heavy industry clustering in the case of
south Korea.

Regarding the delimitation of industrial clus-
ters, several criteria have been adopted by
many scholars. De Geer (1927) considered
'number of employed persons'as a criteria.
Hartshorne (1936) delimitted manufacturing
concentration with the help of 'percentage of
persons employed in manufacturing to the
toal employment'. Strong (1937) used'power
consumption' and Wright (1938) adopred
'the value added by manufacturing'. Florence
(1918) adopted location quotient as an index
to show the degree of industrial concentra-
tion. Jone (1938), Thompson(1955), Miller
(1962) and Alexmde r (1977) have used multiple
critcria to delimit the manufacturing concen-
tration like, numbcr of establishments, em-
ployees, production workers etc.

A lbw Ind ian scholars have also worked in this
ficld. Majid (1949) has lbcused on the indus-
trializationof Bihar. The workof Karan and
Jerrkins (1959) and Karan (1964) are based
on employment statistics in the case of India.
Mukherjee(1970) pointed out the industrial
complexes of Chhotanagpur on the basis of
matcrial and product linkages. Ghose and
Chakravorty (197 l), Chaudhuri (197 1, 1972,
7973); Sinha (1972) and Dayal (1975) have
worked on dclimitationof industrial conccn-
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tration. Mahmood (1977) adopted location
quotient as index to show the degree of
industrial concentration. Sharma (1980, 1984)
analysed the industrial location of Chhattis-
garh region.Sharma(1-987)has identified in-
dustrial concentration in Madhya Pradesh on
the basis of industrial units and employment.

In this study, industrial intensity has been
calculated to delimit the industrial clusters as

lbllows:

Industrial intensity = (X+Y)12 where 'X' is
percentage value of industrial unils in a

districtto total units ot MadhyaPradesh,and
'Y' is perccntage value of industrial employ-
ment to the 1ol1l industrial employment of
Madhya Pradesh.

It is observed that Durg district stands with
the higlrest index (17.24) followed by Dewas
( 1 0, 6 1), Indore (1 0, 1 9), Bhopal (7 .84), Ujj a in

Q.a$ andJabalpur (5.16). .Bilaspur, Gwalior,
Raipur and Ratlam districts havc the intensity
between 3.00 to 5.00, while 10 districs have

the intensity between 3.00 to 5.00, while 10

districs have very low intensity lyingbetween
1.00 to 3.00. Theremainingdistricts have less
than 1.00 as intensity. On the basis of this
analysis, the clustering of industrial activities
has been idcntified into those districs whose
index value are 3.00 and above. Thus, 10 dis-
tricts are idcntificd as having high conccntra-
tion of industrial activities whiclt form scven
industrial clusters namely, Indore-Dewas-
Uijain,Durg-Raipur, Bhopal,Jabalpur, Ratlam,

Gwalior and Bilaspur-Korba industrial clus-
ters (Fig. 1 and 3).

SPATIO.TEMPORA L EVOLUTION OF
INDUSTRIAL CLUSTERS

Modern industrialization was started in Madhya
Pradesh after reorganization of the state in
1"956. Befbre reorganizittion, a few industrial
cenUs were prominant such as, GwalioE Indore,

Ujjain, Ratlam, Jabalpur and Bhopal produc-
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ing mainly consumer goods like food prod-
ucts, textiles, cement and ceramics and sugar
etc. The initiation of modern industrialization
started with the establishment of National
News Print Mill at Nepanagar (Khandwa),
Bharat Heavy Electricals Ltd. at Korba (Bi-
laspur) and Currencyprintingpress at Dewas.
These units gave impetus to a new phase of
industrialization for further strengthening and
dispersal of industrieswhich led to the forma-
tion of industrial centrs as well as emerging
of industrial clusters (Fig.2). With the begin-
ningof Fifth Five Year Plan, the industrial
decentralization and diversification started
within the industrial clusters and geographi-
calexpansion took place inindustrial centres
due to availability of industrial infrastruc-
tures, capital, subsidies, loans, other facilities
etc. Industrial diversification took place due
to geographical expansion and spatial link-
ages (vertical, horizontal, diagonal and tech-
no logical) with ind ustrial clusters. Thus, with
thc beginningof Eightth Five YearPlan, seven
industrial clusters, viz. Indore - Dewas - Ujjain,
Durg-Raipur, Bhopal, Jabalpur, Ratlam,
Gwaliorand Bilaspur- Korba have emerged in
the stale (Fig. 1 and 3).

REGIONAL STRUCTURE OF
INDUSTRIAL CLUSTERS

The identification and spatial industrial struc-
turc of the clustcrs have beenanalysed indetail
(Table 1 and 2) as follows :

(A) TNDORE - DEWAS - UJJAIN
INDUSTRIAL CLUSTER

It is the largest and most significant
inclustrial agglomeration which lies in the dis-

tric:s of Indore, Dewas and Ujjain. It accounts
for 30.60 per cent of the total industrial units
and about 26 per cent of the total employ-
mcnt of major/medium industries and only
8.27 per centof tot:rl units and 11.06 percent
of total employment in small scale sector.
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Table 1.

Structure of Industrial Cluster I (Perccntage of major/ruediu m industrial units)

Industrial clustersIudustrial groups

Durg Bhopal JabalPur Ratlam

Raipur

Gwalior Bilas-
pur-Korba

TotalIudore
Dewas

Food Products

Sugar

Beverage & Alcohol
Textiles

Forest based

Chemical
Ildustrial gases

Ccmeut and

Ceratnics

Ferrous mctal-

based

Non-Ferrous ruetal-

based

Electricals
& Electronics
Engineeriug

Paper

Miscellaneous

2.22 0.95

0.31

0.31

0.96

0.63

0.31

0.31

0.63

0.63

0.31

0.31

0.63

0.63

0.31

0.96

0.31

0.63

0.96 0.32

0.31 0.31

5.36

0.63

0.63

i0.09

)\)

0.96

0.32
0.31

0.31

0.63

0.31

0.63 10.75

1.26

r.25
12.30

0.31
5.05

2.82

0.63 1.26 1.89

5.67 3.48 0.31 0.31 0.63

0.63 0.31

0.96 0.96

0.31 0.63 4.72

0.32 10.72

0.31 t.25

0.96

0.32

3.15 0.63 1.26 0.63

0.63

0.32

0.31

0.63

0.32
0.31

3.51

0.94

1.57

7.58

Total 30.59 10.13 5.68 5.05 4.73 3.78 3.47 64.03

Source: Based on Statistics of Directorate of Industries, M'P' 1986

Stntcture of Industrial Clusters II

(Perr:entage of industrial units, capital investurettt and ernployment)

Table 2.

IndustriaI

(A) Indore-Dewas-

Ujjaiu
(B) Durg-Raipur
(C) Bhopal
(D) Jabalpur
(E) Ratlatn
(F) Gwalior

cluslers

30.59

hrdustrial
MMI

8.21

units

13.18

Capital
MMI

14.33

SSI

Investntent EntPloYttrent
SSI MMI SSI

25.88 11.06

31.00

10.00

5.26

3.37

4.58
3.85

ro.73
s.68
5.05

4.73

3.78

3.47

10.63

1.88

2.65

1.70

2.71

5.t2

46.7r

5.42

0.89

0.82

4.92

15.04

t3.43
4.25

4.81

4.t5
6.29

3.18

t0.73
2.71
4.80
2.07

3.56
5.62

Source: Basccl on Statistics of Directorate of Industries' Bhopa l, 1986.

83.94 40.55
(G) Bilaspur-Korba

64.03 32.96 82.s8 50.44Total
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With the establishmcnr of Currency printing
Press at Dewas, the industrial infrastructures
have generated the establishment of a variety
of industries in Dewas with the feeling of se-
curity and enterpreneurship benefits. Mefirllic
industries, textiles, lbod-stuff and chemical
industries are located at Dewas and Sonkutch
centrcs.Textile, tbod-processing and metall ic
industries are prominent in Indore, Mangalia
and Barlai. Mahidpur and Nagda in Ujjain are
other industrial centres. Other industries i.e.,
cement and ceramics, electricals and electron-
ics, Paper, Sugar, beverage etc. are also lo-
cated in this cluste r. This c:lustcring is mainly
due to thcility of infrastructures specially,
power (liom Gandhi Sagar project), good
transport network (borh rail and road-lying
on Delhi-Bombay trunk route) and nearby
location of sta te capi tal B hopal. Howevcr, this
cluster is facing some problems related with
the aclequacy ol mobiliry of goods and skillecl
labour,technological know how, good man-
agement and environmentill hazards.

(B) DURG-RAIPUR INDUSTRIAL
CT USTER

This cluster is located in the districts of Durg
and Raipur, It rcgistcrs about 11.00 per cent
of total lctories ancl 31.00 percent of toLll
cmpkryment o f maj orlmcd ium ind r.strics. Also,
about 11.00 per cent o1'total unis and 11.00
per cent of total employme nt of small scale
sector have been registcred. The laruestunit,
'Bhilai Stccl Plant', which wzrs the first an<J

most prerogative establ ishment and cmployed
maximum workers (25.00 per ccnt of total
workers) is loc-aled in this cluster. Inclustrics
are centralized alt'lng the axis of Raipur- Kumhari
- Bhilai-Durg-Rajnandgaon Fig. 3).The me-
tallic industries account for 26.83 per cent
of total units and 90.00 per cent of tokl
r,vclrkers. Industrial gases, cement and ce ram-
ics, fbocl - proccssine units, electrir'als, cltcmi-
cal tcxtile and fbrest-based industries are also

TRANSACTIONS OF TIIE INSTITUTE OF INDIAN OF GEOGRAPTIERS

significant. The availability of mineral like,
iron-ore, deposit of Dalli-Rajhara, limestone
and dolomite from nandini and nearby fields
of mangness (Balaghat), transport facility,
power (from Korba and Bhilai), Capital
and technological collaboration (from Rassia)
and labour availability trom surroundings are
significant tactors tbr the localization of Bhi-
lai steel plantand other industries. However,
the BSP is itself a factor for the location of
othcr industries and developmentofsmall in-
dustrial centres.

(C) BHOPAL INDUSTRIAL CLUSTER

Bhopal, with the establishment of BHEL
and allied industries, emerged not only as a
major industrial centre, but, furthercoming up
a large numberof induslrics in thesurrouniling
snrall centrs, formcd a cluster. Bhopal shares
6.00 per cent o[ tofrl industrial units and
10.00 per cent of employment of major/
mcdium sector. About 2.00 per cent of tokl
industries and 3.00 per cent of employment
occur in the small scale sector. The BHEL
alone employs 8.00per cent of toLrl workers.
Itmanufactures steam turbines ancl genera-
tors, motors and rectifiers, hydro-turbines,
trans tbrmers, swi tch gea rs and capic i tors e tc.
which are not only supplied tbr national use .
butalso exported outside thecountry. Other
big unit is Union Carbicle which appearecl
as an chemical industry employing 800
workers but now closed due to gas leakage
htrzitrd. Many otller industrial units of food-
stufi bcer, lextilcs,gases, steel, fbrgings, copper
and alloys, batterics, straw boards, glass
tlbers and valves etc., are centralized in the
Bhopal Industrial Estate. Now, a few small
ccntres like, Pipalani, Barasia etc. are comins
up with the location of major/mcdium unis.
Bhopal, being capitirl of the state, is itself a
dominant lactor to develop inclustries in
this cluster. Theenterpreneures f'eel a surity
of thc availability of many prominant infra-
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SPATIO.:TEIVIPORAL EVOLUTION OF INDUSTR IAL CLIJSTERS
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environmenlal pollution problem which cre-
ated maior health-hazard in the sunoundings.

(D) JABALPUR INDUSTRIAL
CLUSTER

This cluster includes the centres like Katni,
Kaimore, Patan, Panagar, Khamaria etc. Wilh
Iocation and dcvelopment of many industries
and inter-linkages during the Sixth Five year
Plan.Jabalpur came up as a cluster in the
central part of the state. It accounts tbr 5.00
per crent of total industrial units and 5.00 per
ccnt of cmployment in major/medium sector.
The share of small scale sector is 3.00percent
of total units and 5.00 pcr centofcmployment
(Table -Z). laUatpur has been a cenrre of
det-encc-cquipmens and heavy vehicle manu-
tacturing for a long period. Four delence fac-
tories are in existance under Central Public
Sector which prclduce ammunition compo-
nenls, det-cncc and hcavy commercial ve-
hicles. Besides dettnce thctories, cement
and ceramic: industrics, metallic industries,
electrical and electronics, enginecring, indus-
trial gases, chemicals and allied industriesare
also established in this cluster. Jabalpur in-
dustrial c-luster is lacilitated with the Al-
Iahabad-Bombay railways and Allahabad-
Nagpur national highways, power from
Amarkantak and Satpura Thermal Power
stations and many raw materials likc, lime-
stone, mangancse , hematite, bauxite etc. from
its surroundings. Howcver, this clustcr is tirc-
ing the problcnis of capital, techncllogy - trans-
['er, rcplacement of old machines, skilled labour,
managcment and the governme nt policies too.

(E) RATLAM INDUSTRIAL CLUSTER

This industrial clustcr is located in the west-
crn part of thc stilte in Ratlam district. It
registers 4.73 per cent of industrial unis and
3.37 per ccnt of employment in major/ me-
dium scc'tor, while only 1.70 percent of

.iliANSACTIONS 
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factories and 9.07percent of employmentin
small scale sector. Shri Sajjan Mills Ratlam,
Jaora Sugar Mills Ltd. and Digvijaya Indus-
tries Ltd. Bangrod are big industries which
attract other induslries to locate their in sur-
roundings. Industries are located mainly at
Ratlam, Jaora and Bangrod which produce
cotton and yarn cloth, sugar, MS bar rods,
steel ingots, rolling mills, straw boards, spirit,
alchohol and other chemicals, vegetable oil,
reficnd oil and acetylene etc. This industrial
clusterbenefits from thenearby the location
of I ndore-Dewas-Ujj ain indmtrial cl uster which
provides many infrastructural and locational
inpus directly as well as indirectly. Availa-
bility of transportation (Baroda-Ujjain rail-
ways and other linked roads), labour (from
western population agglomeration), power
(satpura Power Station) and some raw mate-
rials inspired the growth of industries in this
cluster. It seems that the linkage of neighbour-
ing cluster will be extended to this cluster, and
thcn both will be one industrial region. Local-
izing in the northern part of the state in thc
Gwalior district, this cluster accounts for 4.0
per cent of industrial units and 5.00 per cent
o[ workers of major/medium industries. Three
pgrcent of industrial units and 4.00 percentof
employment in small scalc sector are marked
in this industrial cluster. Textile factories at
Birala Nagar and Sugar Factory at Debra were
thc nucleus plants but, now diversillcation
took place and, besides textile and sugar
industries, a variety of industries, viz. elec-
trical and machine tools, food processing,
cement and ceramic producls engineering
indtstries are established in this cluster. Many
agro and forest based small scale industries
arc aslo establishcd during the pre-indepcn-
dencepcriod. The policies of Mahanrja Madhava
Rao Sindhia liacl played a significant role in
industrial devclopment of this cluster.Latcr
on, [he development has occurred with the
coming up of Satpura Power S[rtion. Gwalior
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is linked with the national and state highways
as rvell as Deihi-Madras trunk railways. Iron-
ore, dolomite etc.are found in the Gwalior and

neighbouring areas. Thus, the historical devel-

opment supported by thc resource availability
and intiastructural development, Gwalior
emerged as an industrial cluster.

BTLASPUR . KORBA INDUSTRIAL
CLUSTER

This cluster is situated in the eastern Madhya

Pradesh to the north of the Raipur - Durg
industrial cluster. It enjoys 3.50 per cent of
totirl units and 4.00 per centof employment of
major/medium sector. However, 5..00 pcr cent

of total units and 6.00 percentof cmploymcnt
have been shared by the small scale sector.

Korba Aluminium Plant plays a significant
role in the clustering. Paper, textile, indus-
trial gases, cement and ceramic products are

prominant which are located at Korba, Bi-
l:rspur, Akaltara and Champa Centres. Many
cl ther industries, v iz., food processing, metal-
lic and other misccllaneous industries are

boncentrated in this cluster. This cluster is

linked by the Hawrah-Bombay railway route.

Korba coal fields provide coal and l(orba
Thermal Power Plant provides electric power

to this cluster. Amarkltntak and Phunkapahar

deposit supply bauxitc to the Aluminium
Plant. A few important minerals like, lime-
stone, dolomite, clay, manganese etc. are

produced in neighbouring areas. Availabil-
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ity of entrepreneurs, marketing facility,
labour and agricultural raw materials are
other factors which allowed the development
of this cluster.

CONCLUSION

An overview of the above analysis reveals that
these industrial clusters have initiated the

decentralized distributional pattern of indus-
tries in the state.Totally 64.00 per cent of
industrial unis in major/medium sector and

33.00percent ofsmall scale sectorhavebeen
occupied by the seven industrial clusters lying
in tcn districs of the state. It means more than
half of major/medium industries and one third
of small scale industries are agglomerated in
one fifth of the district. The small industries

are relatively more decentralized. Thus, there

are two significant areas of industrial cluster-
ing which may amalgmate in futue as indus-
trial regions, viz., one in westernpart (Ratlam
- Indore - Bhopal - Ujjain - Dewas) and another

in castern part (Durg - Raipur - Bilaspur -

Korba) of the state.
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